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ABSTRACT ; 



PROBLEM TO BE SOLVED: To provide a thermosetting or photosetting 

resin the 

composition of which gives a highly reliable hardened objects, with 
less cracks 

and which is useful as the peripheral material of electronic parts 
such as a 

semiconductor element by a build-up method, as a material for 
multilayer 

printed wiring board, for example, from high heat property and fine 
workability. 

SOLUTION: A photosetting or thermosetting resin composition for 
forming 
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resin insulating layer in a printed wiring board includes 0.01 to 5 

weight % of 

inorganic filler/ such as silica sol whose average particle diameter 

is 5 nm to 

0.5 μm with respect to 100 weight % of resin forming component 

including an 

optical or thermal polymer unsaturated compound. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
deunages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The light or the thermosetting resin constituent which is the light or the thermosetting resin constituent for 
resin insulation stratification of a printed wired board, and is characterized by carrying out 0,01-5 weight section content 
of the inorganic filler whose mean particle diameter is 5nm - 0.5 micrometers to the resin formation component 100 

weight section. 

[Claim 2] Light or a thermosetting resin constituent is the (A) following general formula (1). 
[Formula 1] 



H H 

O 



CH2-0-OC-CR==CH2 
OCX:^Y-CO 



J m 



H2C=RC-CO-C>-HaC-^OHiC-A-CH2 — " 
O 



CH2-O--O0~CR=CH2 



OOC^^CO 

HOOC COOH 



(1) 

(However, R shows a hydrogen atom or a methyl group among a formula, and A shows the radical expressed with a 
formula (2).) The residue of Y and Z polyvalent carboxylic acid, or its acid anhydride is shown, and structural unit m:n is 
the rate of 0 / 100 - 100/0 in a mole ratio. . 
[Formula 2] 



(2) 




the inside of a formula, and Rl and R2 — or [ any of a hydrogen atom, the alkyl group of carbon numbers 1-5, and a 
halogen atom ] - being shown - X -CO-, -S02-, -C(CF3)2-, and - Si(CH3)2-, -CH2-, -C(CH3)2-, -0-, -S-, and [Fomiula 
3] [ however, ] 
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or un-existing - being shown - a light according to claim 1 which contains the compound 0-50 weight sections which 
have the (B) epoxy group and (C) photopolymerization initiator or a sensitizer 0-10 weight sections to the 
photopolymerization nature unsaturated-compound 100 weight section shown, or a thermosetting resin constituent. 
[Claim 3] A light according to claim 1 or the thermosetting resin constituent whose inorganic filler is a silica soL 
[Claim 4] The multilayer printed circuit board which made the hardened material of a light according to claim 1, 2, or 3 
or a thermosetting resin constituent the resin insulating layer. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3 in the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the multilayer printed circuit board which has the resin insulating layer 
formed from the light or the thermosetting resin constituent and the light, or the thermosetting resin constituent suitable 
for a resin insulation of a printed-circuit board. 
[0002] 

[Description of the Prior Art] In order to integrate an electronic device highly, multilayering of a printed circuit 
progresses, and much formation and many so-called build up methods of construction which carry out a laminating came 
to be adopted by turns in an insulating layer and a conductor layer as the miniaturization of electronic equipment 
progressed in recent years. And high dependability is increasingly required of the resin insulating material used here. 
Moreover, a surface protection and in order to protect the chip carried, the insulating layer for protection is prepared in a 
front face at a patchboard in many cases. 

[0003] however, in using an organic resin insulating material in this multilayer-interconnection substrate the coefficient 
of thermal expansion of an organic resin insulating material -- passive components, such as active parts, such as a 
semiconductor device, and a capacitative element, a resistor, ~ further The glass epoxy resin which an epoxy resin is 
infiltrated into the glass fabric which wove in the nature sintered compact of an aluminum oxide, and the glass fiber, and 
is formed in it, Or if it is greatly different to a coefficient of thermal expansion with substrates, such as a silicon wafer, it 
originates in a difference of both coefficient of thermal expansion and big thermal stress arises this thermal stress - a 
semiconductor device, a capacitative element, and wiring - the crack, the crack, etc. occurred in the conductor etc. and it 
had the fault said that it becomes impossible to operate a semiconductor device etc. normally. [0004] By the way, 
making a resin insulating material contain a filler is known for many years, and also making the resinous principle which 
constitutes the resin insulating layer of a multilayer-interconnection substrate contain a filler is known. For example, 
although it is used in JP,9- 148748, A in order to roughen a resin insulation front face for the improvement in the adhesion 
force with a resin insulation and wiring, this invention not only differs from the purpose, but a filler content is as large as 
5 - 50 % of the weight, and it cannot demonstrate sufficient effectiveness in the rehability trial represented by the cold 
energy impact test in this case. Moreover, in JP, 10-242650, A, although it is going to make reduction of the coefficient of 
thermal expansion of the insulating material by addition of a filler realize for the purpose of generating reduction of the 
crack in the reliability trial represented by the cold energy impact test, when a resin insulating layer is processed, it is 
difficuh [ it / a filler content is as large as 10 - 95 % of the weight also in this case, and ] to obtain a fine pattern. 
Furthermore, in manufacture by the build up method of a multilayer-intercoimection substrate etc., although wet plating 
and dry plating are known, the former approach needs to prepare irregularity, and has the problem of being difficult for 
use in a RF band field, and dry plating is being liked. 
[0005] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention aims at offering the hght which gives 
the hardening film which was excellent in dependability in the reliability trial of the substrate represented by the cold 
energy impact test as a resin constituent for the resin insulation stratification of a patchboard, or a thermosetting resin 
constituent. Moreover, this invention is to offer the resin constituent which can be processed into a fine pattem. 
furthermore, the resin hardened material which this invention excelled [ hardened material ] in thermal resistance and 
solvent resistance, and was further suitable as a layer insulation layer of a multilayer printed circuit board - offer — it 
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aims at things. 
[0006] 

[Means for Solving the Problem] this invention persons came to complete a header and this invention for especially the 
thing made for resin to contain the detailed filler of the specific particle diameter range leading to the suppression 
effectiveness of the detailed crack at the time of being used as a resin insulating layer of a v^iring substrate, as a result of 
examining the above-mentioned technical problem ^wholeheartedly. 

[0007] This invention is the light or the thermosetting resin constituent for resin insulation stratification of a multilayer 
printed wiring board, and is the light or the thermosetting resin constituent characterized by carrying out 0.01-5 weight 
section content of the inorganic filler whose mean particle diameter is 5nm - 0.5 micrometers to the resin formation 
component 100 weight section. Moreover, for this invention, Hght or a thermosetting resin constituent is the (A) 
following general formula (1). 
[Formula 4] 



H H 
HgCsRCCO- C-H2C-A-CH2 — ' 

O 



H 



CH2-0-OC-CR=CH2 
OOC-Y-CO 



•J m 



H. 



HiC=RC-TO-0-H2C^&HiC-A-CH2— C^CH2-0-0C-Cr^C 

O 00O^2^CO 

HOOC COOH 



0) 



(However, R shows a hydrogen atom or a methyl group among a formula, and A shows the radical expressed with a 
formula (2).) The residue of Y and Z polyvalent carboxylic acid, or its acid anhydride is shown, and structural unit m:n is 
the rate of 0 / 1 00 - 1 00/0 in a mole ratio. 
[Formula 5]_ 



(2) 




the inside of a formula, and Rl and R2 ~ or [ any of a hydrogen atom, the alkyl group of carbon numbers 1-5, and a 
halogen atom ] - being shown - X -CO-, -S02-, -C(CF3)2-, and - Si(CH3)2-, -CH2-, -C(CH3)2-, -0-, -S-, and [Formula 
6] [ however, ] 



or un-existing — being shown — it is an aforementioned light or the aforementioned thermosetting resin constituent 
which contains the compound 0-50 weight sections which have the (B) epoxy group and (C) photopolymerization 
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initiator or a sensitizer 0-10 weight sections to the photopolymerization nature unsaturated-compound 100 weight 
section shown. Furthermore, this invention is said light or the thermosetting resin constituent whose inorganic filler is a 
silica sol, and this invention is the multilayer printed circuit board which made the hardened material of said light or a 
thermosetting resin constituent the resin insulating layer. 
[0008] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail 0.01-5 weight section content of the 
filler whose mean particle diameter is 5nm - 0.5 micrometers is carried out to the resin formation component 100 weight 
section at the Ught of this invention, or a heat-curing mold resin constituent. A resin formation component is a 
component used as resin after hardening, and is calculated as the sum total of resin and a monomer (a curing agent is 
included). The initiator, the solvent, and the other additives other than a resin formation component and a filler may be 
contained in the light of this invention, or a heat-curing mold resin constituent. 

[0009] As for the light of this invention, or a heat-curing mold resin constituent, it is desirable to contain a 
photopolymerization nature unsaturated compound, the compound which has an epoxy group, a photopolymerization 
initiator or a sensitizer, and a filler as an indispensable component. It is desirable more preferably to contain as a filler, 
the photopolymerization nature unsaturated compound expressed with the above-mentioned general formula (1), i.e., the 

(A) component, and the inorganic filler whose mean particle diameter the compound which has an epoxy group, i.e., the 

(B) component, is contained as a resin formation component, a photopolymerization initiator or a sensitizer, i.e., the (C) 
component, is contained as an initiator component, and is 5nm - 0.5 micrometers, i.e., (D) component. In addition, it is 
also desirable to contain photopolymerization nature unsaturated compounds other than the (A) component, i.e., the (F) 
component. 

[0010] A photopolymerization nature unsaturated compound is the photopolymerization nature unsaturated compound 

preferably expressed with the above-mentioned general formula (1), i.e., the (A) component, although the compound of 
the ordinary temperature liquid which has an ethylene nature unsaturated bond is mentioned. (A) A component carries 
out epoxidation of the bisphenols included focusing on X, uses it as the epoxy compound of bisphenols, makes an acrylic 
acid (meta) react to this, can be made into acrylate (meta), can make the anhydride of polybasic acid able to react to these 
(meta) acrylate, and can be obtained. (A) Although the manufacture approach of a component is not limited to the above- 
mentioned manufacture approach, explain it below for convenience about the approach of explanation manufactured by 
the above-mentioned process. 

[001 1] In a general formula (1) and (2), as an example of the bisphenols which contain -CO- as X A bis(4- 
hydroxyphenyl) ketone, a bis(4-hydroxy - 3, 5-dimethylphenyl) ketone, A bis(4-hydroxy - 3, 5-dichlorophenyl) ketone 
etc. can be mentioned. As what contains -S02- as X, moreover, a bis(4-hydroxyphenyl) sulfone, A bis(4-hydroxy - 3, 5- 
dimethylphenyl) sulfone, a bis(4-hydroxy - 3, 5-dichlorophenyl) sulfone^ etc. can be mentioned. As what contains -C 
(CF3)2- as X, moreover, bis(4-hydroxyphenyl) hexafluoropropane, Bis(4-hydroxy - 3, 5-dimethylphenyl) 
hexafluoropropane, Bis(4-hydroxy - 3, 5-dichlorophenyl) hexafluoropropane etc. can be mentioned. As what contains -Si 
(CH3)2- as X, moreover, bis(4-hydroxyphenyl) dimethylsilane, Bis(4-hydroxy - 3, 5-dimethylphenyl) dimethylsilane, 
Bis(4-hydroxy 3, 5-dichlorophenyl) dimethylsilane etc, can be mentioned. As what contains -CH2- as X, moreover, bis 
(4-hydroxyphenyl) methane, Bis(4-hydroxy - 3, 5-dibromo phenyl) methane, bis(4-hydroxy-3, 5-dichlorophenyl) 
methane, etc. can be mentioned. As what contains -C(CH3)2- as X, moreover, a 2 and 2-bis(4-hydroxyphenyl) propane, 
A 2 and 2-bis(4-hydroxy 3, 5-dimethylphenyl) propane, A 2 and 2-bis(4-hydroxy 3, 5-dichlorophenyl) propane etc. can 
be mentioned. As what contains -O- as X, moreover, the bis(4-hydroxyphenyl) ether. The bis(4-hydroxy-3, 5- 
dimethylphenyl) ether, the bis(4-hydroxy-3, 5-dichlorophenyl) ether, etc. can be mentioned. As what contains -S- as X, 
moreover, a bis(4-hydroxyphenyl) sulfide, A bis(4-hydroxy-3, 5-dimethylphenyl) sulfide, a bis(4-hydroxy-3, 5- 
dichlorophenyl) sulfide, etc. can be mentioned. Again as X As a thing containing the radical which has the above- 
mentioned fluorene ring, a 9 and 9-bis(4-hydroxyphenyl) fluorene, A 9 and 9-bis(4-hydroxy-3-methylphenyl) fluorene, 
A 9 and 9-bis(4-hydroxy-3-chlorophenyl) fluorene, A 9 and 9-bis(4-hydroxy-3-BUROMO phenyl) fluorene, A 9 and 9- 
bis(4-hydroxy-3-fluoro phenyl) fluorene, 9 and 9-screw (4-hydroxy-3-methoxypheny) Fluorene, A 9 and 9-bis(4- 
hydroxy - 3, 5-dimethylphenyl) fluorene, A 9 and 9-bis(4-hydroxy - 3, 5-dichlorophenyl) fluorene, A 9 and 9-bis(4- 
hydroxy - 3, 5-dibromo phenyl) fluorene etc. can be mentioned, and X can mention - biphenol, and 4 and 4 '3, 3'- 
biphenol etc. as a non-existed thing. 

[0012] Epoxidation of such a bisphenol compound can be performed like the usual epoxidation reaction. For example, 
after dissolving a bisphenol compound in superfluous epichlorohydrin, the 50-150 degrees C of the approaches of 
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making it react at 60-120 degrees C preferably for 1 to 10 hours are listed to the bottom of existence of alkali-metal 
hydroxides, such as a sodium hydroxide and a potassium hydroxide. 

[0013] Moreover, the reaction of an epoxy compound and an acrylic acid (meta) is good to make 0.8-1.5 mols of acrylic 
acids usually react in 0.9-1.1 mols preferably to one mol (meta) of the epoxy group of an epoxy compound. A methyl 
ethyl ketone, methyl-cellosolve acetate, etc. can be used as a diluent in the case of this reaction. Moreover, in order to 
promote a reaction, catalysts, such as triethylamine, benzyl dimethylamine, methyl triethyl ammoniumchloride, and 
triphenyl phosphine, may be used. The amount of this catalyst used is usually 0.3 - 5 % of the weight preferably 0.1 to 
10% of the weight to reaction raw material mixture, 60-150 degrees C of reaction temperature are 80-120 degrees C 
preferably, and reaction time is 10 - 50 hours preferably for 5 to 60 hours. 

[0014] Moreover, about Y and Z in the above-mentioned general formula (1), the residue of polyvalent carboxyHc acid 
or its acid anhydride is shown, preferably, Y shows the residue of an acid anhydride and Z shows the residue of acid 2 
anhydride. As the polyvalent carboxylic acid which can form this residue Y, or its acid anhydride, a maleic acid, a 
succinic acid, an itaconic acid, a phthalic acid, a tetrahydrophtal acid, hexahydrophthalic acid, methyl and a methylene 
tetrahydrophtal acid, chlorendic acid, a methyl tetrahydrophtal acid, pyromellitic acid, benzophenone tetracarboxylic 
acid, biphenyl tetracarboxylic acid, biphenyl ether tetracarboxylic acid, or these anhydrides can be mentioned, for 
example, and these can use only one of them independently, and also can also use two or more sorts together. 
[0015] Epoxy (meta) acrylate and polyvalent carboxyUc acid (or the reaction with that acid anhydride can be performed 
by the well-known approach.) in this case Moreover, about the polyvalent carboxylic acid to be used or its acid 
anhydride, in order to make the acid number of the obtained fluorene frame content resin into 10 or more mgKOH/g and 
to make sufficient alkali fusibihty discover, it is good that they are the polyvalent carboxylic acid which is more than 
tribasic acid preferably, its acid anhydride, or such mixtxire. 

[0016] A component expressed with the above-mentioned general formula (1) is not limited to what was not necessarily 
mentioned above, and can be used also as two or more sorts of mixture, furthermore, the anhydride of polyvalent 
carboxyUc acid - one anhydride and two anhydrides - using together - the mole ratio of 1 aiihydride / 2 anhydride - 0 / 
100 - 100/0 - it is preferably referred to as 1 / 99 - 90/10. Furthermore, it is desirable that the inherent viscosity which 
measured the solution which dissolved 0.5g of the (A) component in N-methyl pyrrolidone 100ml at 30 degrees C again 
is 0.1 or more dls. 

[0017] Next, although used about the compound which has an epoxy group, i.e., the (B) component, for the purpose of 
improvement in adhesion, alkali-proof improvement, etc. As a (B) component used for such the purpose For example, a 
phenol novolak mold epoxy resin, a cresol novolak mold epoxy resin. The bisphenol A mold epoxy resin, a bisphenol 
female mold epoxy resin, Epoxy resins, such as a bisphenol smooth S form epoxy resin, a biphenyl mold epoxy resin, 
and cycloaliphatic epoxy resin, The compound which has at least one epoxy group, such as phenyl glycidyl ether, p- 
butylphenol glycidyl ether, triglycidyl isocyanurate, diglycidyl isocyanurate, allyl glycidyl ether, and glycidyl 
methacrylate, is mentioned. (B) Although an epoxy curing agent can also be used with a component, if the compound 
which has a carboxyl group like the (A) component exists, it is not necessary to use a curing agent. 
[0018] Although the resin or the monomer which has other polymerization nature or condensation nature other than resin 
formation components, such as the above-mentioned (A) component, the (B) component, and a curing agent, as other 
resin formation components can be blended as a (F) component in the light or the thermosetting resin constituent of this 
invention When a matrix resin component is alkali fusibility, it is good to choose resin with which the property of this 
alkali fusibility is maintained, or to define loadings. When carrying out alkali development by insulating-layer 
processing of a substrate by maintaining the property of alkali fusibility, formation of a fine pattern is attained. 
[0019] Thus, a thing and other acrylate are mentioned as the frame of resin which has alkali fusibility was changed as the 
resin suitable for blending with the property of alkali fusibihty maintained, or a monomer. 

[0020] As these acrylate, for example Hydroxyethyl (meta) acrylate, Hydroxypropyl (meta) acrylate, 2-ethylhexyl (meta) 
acrylate, Polyethylene-glycol (meta) acrylate, polypropylene-glycol (meta) acrylate. What [ has hydroxyl groups, such as 
butanediol monochrome (meta) acrylate and chloro hydroxypropyl (meta) acrylate ] For example, allyl compound (meta) 
acrylate, butoxy ethyl (meta) acrylate, Butoxy triethylene glycol (meta) acrylate, t-butylamino ethyl (meta) acrylate, 
Caprolactone (meta) acrylate, butyl (meta) acrylate, Hexyl (meta) acrylate, cyano ethyl (meta) acrylate, 
Dimethylaminoethyl (meta) acrylate, diethylamino (meta) acrylate, Ethoxyethyl (meta) acrylate, ethylhexyl (meta) 
acrylate, Isodecyl (meta) acrylate, iso octyl (meta) acrylate, Lauryl (meta) acrylate, octyl (meta) acrylate, stearyl.(ineta) 
acrylate, Succinic-acid (meta) acrylate, methacryloxy propyl trimethoxysilane, Methoxy ethyl (meta) acrylate, cyclo deca 
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trien (meta) acrylate, Glycerol (meta) acrylate, glycidyl (meta) acrylate, Isocyanate ethyl (meta) acrylate, heptadeca 
FURORO (meta) Acrylate, OKUTAFURORO pentyl (meta) acrylate, tetra-FURORO propyl (meta) acrylate, Aliphatic 
series (meta) acrylate, such as TORIFURORO ethyl (meta) acrylate and dibromopropyl (meta) acrylate For example, 
cyclohexyl (meta) acrylate, dicyclopentanil(metha)acrylate, JISHIKURO pentenyl (meta) acrylate, isobomyl (meta) 
acrylate, Alicyclic denaturation (meta) acrylate, such as tetrahydrofurfuryl (meta) acrylate and morpholine (meta) 
acrylate For example, FENIKISHI ethyl (meta) acrylate, phenoxy hydroxypropyl (meta) acrylate, Nonyl phenoxy 
polypropylene-glycol (meta) acrylate, Aromatic series (meta) acrylate, such as phenyl (meta) acrylate, phthalic>acid 
(meta) acrylate, and benzyl (meta) acrylate For example, phenoxy-ized phosphoric-acid (meta) acrylate, phosphoric-acid 
(meta) acrylate, Lynn content (meta) acrylate, such as butoxy-ized phosphoric-acid (meta) acrylate and octoxy-ized 
phosphoric-acid (meta) acrylate, and water-soluble (meta) acrylate, such as for example, sulfonic-acid soda (meta) 
acrylate, are mentioned. 

[0021] Moreover, ethylene glycol di(metha)acrylate, diethylene GURIKORUJI (meta) acrylate, Hexandiol (meta) 
acrylate, long-chain aliphatic series di(meth)acrylate, Neopentyl glycol di(metha)acrylate, hydroxy pivalate neopentyl 
glycol di(metha)acrylate. Stearic acid denaturation pentaerythritol di(metha)acrylate, PUROPI range (meta) acrylate. 
Glycerol (meta) acrylate, triethylene glycol di(metha)acrylate, Tetraethylene glycol di(metha)acrylate, triethylene glycol 
divinyl ether, Tetramethylen GURIKORUJI (meta) acrylate, butylene glycol di(metha)acrylate, 
JISHIKUROPENTANIRUJI (meta) acrylate. Fori ethylene glycol di(metha)acrylate. Poly PUROPI range (meta) 
acrylate, triglycerol di(meth)acrylate, Neopentyl glycol denaturation TORIMECHI roll pro pansy (meta) acrylate, 
Arylation cyclo HEKISHIRUJI (meta) acrylate, methoxy-ized cyclo HEKISHIRUJI (meta) acrylate, Acrylic-ized 
isocyanurate, a bis(acryloxy neopentyl glycol) horse mackerel peat, Bisphenol A di(meth)acrylate, tetrabromobisphenol 
A di(meth)acrylate, Bifunctional compounds, such as bisphenol S di(meth)acrylate, butanediol di(metha)acrylate, 
phthalic-acid di(meth)acrylate, phosphoric-acid di(meth)acrylate, zinc di(meth)acrylate, a divinylbenzene, and the 
divinyl ether, are mentioned. 

[0022] Furthermore, TORIMECHI roll pro pantry (meta) acrylate, trimethylolethane tri(metha)acrylate, Glycero 
RUTORI (meta) acrylate, pentaerythritol di(metha)acrylate. Pen TAERISURITORUTORI (meta) acrylate, alkyl 
denaturation JIPENTAERISURITORUTORI (meta) acrylate. Phosphoric-acid Tori (meta) acrylate, tris (acryloxyethyl) 
isocyanurate, Tris (methacryloxyethyl) isocyanurate, pentaerythritol tetrapod (meta) acrylate, Dipentaerythritol tetrapod 
(meta) acrylate, ditrimethylolpropanetetraacrylate, Alkyl denaturation dipentaerj^hritol tetrapod (meta) acrylate, 
Dipentaerythritolmonohydroxy PENTA (meta) acrylate, Dipentaerythritol hexa (meta) acrylate, alkyl denaturation 
dipentaerythritol PENTA (meta) acrylate. Compounds of three or more organic functions, such as URETANTORI (meta) 
acrylate, esthetic RUTORI (meta) acrylate, urethane hexa (meta) acrylate, ester hexa (meta) acrylate, the TORIBI nil 
ether, and the hexa divinyl ether, are mentioned. 

[0023] And the caprolactone, propylene oxide, an ethyleneoxide denaturation object, etc. are usable similarly about the 
above-mentioned mono functional compound, the bifunctional compound, and the compound of three or more organic 
functions which have an ethylene nature partial saturation radical. Moreover, monofunctional compounds, such as vinyl 
compounds, such as other polymerization nature monomers, for example, vinyl acetate, a vinyl caprolactam, vinyl 
pyrrolidone, and styrene, can also be used as occasion demands. Furthermore, polyester resin, polyvinyl system resin, 
etc. can be used as occasion demands. And about the denaturation object or resin, two or more sorts can also be used 
together and used for these monofunctional compounds, a bifunctional compound, and the compound list of three or 
more organic functions as well as the ability to use only one of them independently. When the photoresist which was 
excellent as a resin constituent of this invention especially in addition to alkali fusibility, i.e., high-sensitivity-izing, is 
required, it is desirable to blend the resin or the monomer which has more preferably the double bond in which a 
polymerization is possible more than three (three organic functions) more than two (two organic functions) in 1 
molecule. If there is generally little combination of the polyfunctional acrylate of three or more organic functions etc., 
photo-curing will not fully progress, but the case where an exposure part is eluted occurs, and when the outstanding 
photoresist is required, if many [ too ], the case where it becomes impossible to also develop a part for an unexposed part 
will occur, and a possibiHty that tuck free nature may be lost depending on polymerization degree or the structure of an 
acid anhydride produces the above-mentioned resin and the blending ratio of coal of a monomer. 
[0024] Although the resin formation component in the heat of this invention and a photo-setting resin constituent is the 
resin or the monomer of the (A) component, the (B) component, a curing agent, and others, the (A) component and one 
sort pf others are the resin or the monomers of the (A) component, the (B) component, and others more preferably, and 
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these have at least one sort of preferably good things which use as an indispensable component the resin or the monomer 
which it has three or more organic functions. Other resin or the rate of a monomer has [ the rate of the (A) component in 
a resin formation component / the rate of the 30 - (B) component ] about 10 - 40 % of the weight good ten to 50% of the 
weight 80% of the weight. Moreover, the blending ratio of coal to the (A) component 100 weight section has the resin of 
the (B) component 0-50 weight sections, and others or a monomer 0 - the 100 good weight sections. 
[0025] In the heat and photo-setting resin constituent of this invention, the filler whose mean particle diameter is 5nm - 
0.5 micrometers as an inorganic filler is used. If it is in the range of this mean particle diameter, especially the class of 
filler is not limited but can be suitably chosen in consideration of compatibility with the resinous principle which 
constitutes a matrix, dispersibility, etc. Especially, a silica sol is desirable, the silica sol distributed by the organic solvent 
is more desirable, and this can use what is marketed. Although the filler mean particle diameter used by this invention is 
somewhat changed by the application of a resin constituent etc., it needs to be in the range of 5nm - 0.5 micrometers. 
When using the resin constituent of this invention as a resin insulation of a wiring substrate etc., the range of 7nm - 0.3 
micrometers is desirable, and especially the thing in the range which is 10-lOOnm is still more desirable. In less than 
5nm, if the reinforcement effectiveness is weak and exceeds 0.5 micrometers, the machine physical properties of resin 
will fall on the contrary, 

[0026] Although the addition of the inorganic filler used by this invention is changed a little by the description of the 
filler to be used, it is the range of 0.01 - 5 weight section to the resin formation component 100 weight section in a resin 
constituent. The reinforcement effectiveness is weak in below the 0.01 weight section, and properties, such as the 
dependability of a resin constituent, fall on the contrary above 5 weight sections. In this invention, since the mean 
particle diameter of the filler to be used is small, effectiveness is comparatively acquired [ a minute amount ] for an 
addition. Also in the above-mentioned addition, the range of 0.1 - 1 weight section is desirable. 

[0027] Although what was distributed by the organic solvent can be used when using the above-mentioned silica sol, as a 
dispersion medium, a methanol, ethylene glycol, propylene glycol monomethyl ether, the ethylene glycol mono-n-propyl 
ether, a methyl ethyl ketone, isopropanol, butyl acetate, etc. are mentioned. Although a dispersion medium can be 
especially used without a limit, it is good to choose the dispersibility at the time of making resin distribute a filler etc. as 
an index. 

[0028] Furthermore, although used as a photopolymerization initiator of the acryhc (meta) monomer of the 
photopolymerization nature blended not only the (A) component but if needed about the photopolymerization initiator 
used by this invention, or a sensitizer, i.e., the (C) component, or acrylic (meta) oligomer As a (C) component used for 
such the purpose The thing of radical types of seasonal prevalence, such as a well-known photopolymerization initiator, 
for example, a MIHIRAZU ketone etc., Photopolymerization initiators, such as cation types of seasonal prevalence, such 
as thoria reel sulfonium salt and a diaryl iodonium salt, can be blended, and these may be independent and can also use 
two or more kinds together. In addition, the (C) component is not necessarily required, when it is the resin constituent in 
which thermal polymerization is possible, but it is important when making a pattern form by sensitization, development, 
etc. 

[0029] moreover, well-known photosensitizers, such as N and N-dimethylamino ethyl benzoate ester, N, and N- 
dimethylamino isoamyl benzoate ester, triethanolamine, and triethylamine, when blending such a photopolymerization 
initiator - combining - it can use - that time - these photosensitizers --**** for independent - things are made and 
also you may use combining two or more kinds. The amount of this photopolymerization initiator or the sensitizer used 
is good 0-10 weight section and to blend in the range of 1 - 5 weight section preferably in total to the resin formation 
component 100 weight section. If 10 weight sections are exceeded, an extinction rate will become large, and there is a 
possibility that light may stop permeating to the lower part. Moreover, when using the (A) component, it is good 0.01 - 
10 weight section and to blend in the range of 1 - 5 weight section preferably to the (A) component 100 weight section. 
[0030] Moreover, additives, such as an epoxy resin hardening accelerator, polymerization inhibitor, a plasticizer, a 
leveling agent, and a defoaming agent, can be blended with the light or the heat-curing resin constituent of this invention 
if needed with the above-mentioned indispensable component. As an epoxy resin hardening accelerator, amine 
compounds, an imidazole compound, carboxylic acids, phenols, quartemary ammonium salt, or methylol radical content 
compounds are mentioned, for example. As thermal polymerization inhibitor, hydroquinone, the hydroquinone 
monomethyl ether, pyrogallol, a tert-butyl catechol, phenothiazin, etc. are mentioned, for example. As a plasticizer, 
dibutyl phthalate, dioctyl phthalate, TORIKUREJIRU, etc. are mentioned, for example. As a defoaming agent and a 
leveling agent, a silicon system, a fluorine system, an acrylic compound, etc. are mentioned, for example. 
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[003 1] Furthermore, a solvent can be blended with the light or the heat-curing resin constituent of this invention if 
needed, and the viscosity can also be adjusted to it. It is not necessary to dissolve the above-mentioned matrix resin 
component, and to react with the resin of a matrix resin component, and an additive as a solvent, and it will not be 
restricted especially if these conditions are fulfilled. Except for a solvent, 0.1 - 20% of the weight of the range is [ a resin 
formation component / 99 - 80 % of the weight and a filler / 0.01 - 5 % of the weight an initiator, and other additives ] 
good [ the light or the heat-curing resin constituent of this invention ], and a solvent is blended so that it may become 
desired viscosity. Furthermore, the light or the heat-curing resin constituent of this invention can also be used as a form 
like a dry film. 

[0032] Although especially the conductor-layer forming method to a hardening resin layer front face is not limited, a 
resin constituent is applied on [, such as a spin coat and a curtain coat, ] a substrate, for example, and after forming a 
circuit, it heat-hardens by desiccation, exposure, and development. If a hardening resin layer front face is required, it can 
perform flattening processing by the buff, and subsequently it can apply a well-known dry plating process. Subsequently, 
well-known electrolytic copper plating is performed and a conductor layer is formed. Moreover, the light or the heat- 
curing resin constituent of this invention is used also as an insulating resin layer for protection of the chip carried in the 
protective coat on the front face of a patchboard, and a patchboard. 
[0033] 

[Example] In an examples 1-3 [preparation of resin constituent] general formula (1) and (2), the compound whose X is a 
fluorene was used as resin (A), the additive shown below was mixed and distributed at the room temperature by the 
following blending ratio of coal, and the light or the thermosetting resin constituent of about 50 % of the weight of resin 
solid content from which inorganic filler loadings differ, and the examples 1-3 of 23 degrees C viscosity abbreviation 
200c.p. was obtained. A silica sol (ORGANO silica sol NPC-ST by Nissan Chemical Industries, Ltd.: 30% of silica 
contents) with a particle diameter of 10-20nm is used, and it was made for the loadings to serve as the 0.75 weight 
section (2.50g) in the 0.5 weight section and an example 3 to the resin formation component 98 weight section as an 
inorganic filler here in the 0.25 weight section (0.83g) and an example 2 in an example 1. In addition, if it considers as a 
tetramethyl biphenyl epoxy resin, considering Epicoat YX4000 by the oil-ized shell company as polyfimctional acrylate, 
it is propylene-glycol-monomethyl-ether acetate considering Ciba-Geigy IRGACURE 651 as a solvent considering 
TMPTA by Nippon Kayaku Co., Ltd. as a photopolymerization initiator. (PGMEA) It was used. 
[0034] 

[Blending ratio of coal] 

Resin A 30 weight sections (60g) Tetramethyl biphenyl epoxy resin Six weight sections (12g) Polyfunctional acrylate 13 
weight sections (26g) Sensitizer (Michler's ketone) The 0.04 weight section (0.08g) Photopolymerization initiator One 
weight section (2g) Solvent 50 weight sections (lOOg) [0035] To the example 4 above-mentioned light or 200g of 
thermosetting resin constituents (except for an inorganic filler), as an inorganic filler, in addition, light or a thermosetting 
resin constituent was obtained so that the amount of inorganic fillers might serve as the 0,5 weight section to the resin 
formation component 98 weight section in ORGANO silica sol EG-ST-ZL (the silica content of 20%, particle diameter 
of 70nm) by Nissan Chemical Industries, Ltd. 

[0036] Light or a thermosetting resin constituent excluding the inorganic filler fi-om the example of comparison 1 above- 
mentioned light or a thermosetting resin constituent was made into the example 1 of a comparison. 
[0037] It was made to be the same as that of an example 1 except having made the loadings of an example of comparison 

2 inorganic filler (NPC-ST) into 10 weight sections to the resin formation component 98 weight section. 

[0038] It was made to be the same as that of an example 1 except having made the loadings of an example of comparison 

3 inorganic filler (NPC-ST) into 20 weight sections to the resin formation component 98 weight section. 

[0039] As example of comparison 4 filler, the filler (Soken Chemical & Engineering polymethylmethacrylate filler MX- 
180) of 2 micrometers of average particle systems was made to be the same as that of an example 1 except having carried 
out 0.5 weight section combination to the resin formation component 98 weight section. 

[0040] Evaluation substrate preparation conditions are shown below. The pattern for evaluation with which 1350x4 
bumb bell shape-like patterns were drawn was created using double-sided copper-clad FR-4 commercial substrate 
(MCL-E -67 by Hitachi Chemical Co., Ltd., copper wiring thickness of 18 micrometers), the copper fi-ont face was 
roughened according to the neo BURAUN process from the Ebara, Inc. **, and the evaluation substrate was obtained. 
[0041] The above-mentioned light or a thermosetting resin constituent was applied with the spin coat method on the 
evaluation substrate at 20micro thickness. Subsequently, after having exposed and carried out photo-curing so that it 
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might become 200 mj/cm2 (i-line) using the high-pressure mercury lamp of 500W, after drying for 10 minutes at 1 10 
degrees C, and developing this using developer [ by Nippon Steel Chemical Co., Ltd. ] V-2590D, carry out postcure, it 
was made to harden on 180 degrees C and the conditions for 90 minutes under an air ambient atmosphere, and the 
hardening film was obtained. 

[0042] On condition that below a dependability appraisal method, the cold energy impact test was carried out and it 
considered as dependability. Using the substrate for evaluation created on the above-mentioned conditions, using cold 
energy impact tester TSB[ by Tabai Espec Corp. ]-lL, -65 degrees C - 125 degree-C (exposing time amount 5 minutes 
each) liquid phase immersion test of 250 cycle was performed, and the crack incidence rate generated on each substrate 
was compared. 

Dependability =[1 -(crack occurrences / total number of pattems)] xlOO (%) 

[0043] As minimum Rhine / tooth-space line breadth in which circuit formation is possible, 20 micrometers of resolution 
appraisal method thickness estimated. 

a heat-resistant appraisal method - glass transition temperature (Tg point) was measured using the well-known dynamic 
viscoelasticity method. The evaluation result of an example and the example of a comparison is shown in Table 1. 



[0044] 
Table 1] 
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n m 




fi m 




mmm i 


0.2 6 


1 0-^20 


100 


2 0 


2 0 0 


mmm 2 
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1 0 2 0 
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2 0 


2 0 0 
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1 0 2 0 
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2 0 0 
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2 0 


2 0 0 


itKw 1 
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2 0 


2 0 


2 0 0 


tt«es 2 


1 0 


1 0 2 0 


7 0 


2 0 


2 0 0 




2 0 


1 0->' 2 0 


0 


2 0 


2 0 0 




0. 5 


2 0 0 0 


0 


2 0 


2 0 0 



[0045] What carried out little distribution of the detailed inorganic filler is excellent in crack-proof nature so that clearly 
from the result of the above-mentioned examples 1-4 and the examples 1-4 of a comparison. Moreover, the outstanding 
heat or outstanding photo-setting resin constituent having high glass transition temperature (Tg) and high resolution is 
obtained. 
[0046] 

[Effect of the Invention] The heat or photo-setting resin constituent of this invention gives a resin hardened material with 
high dependability with little generating of a crack. Moreover, if the resin to be used is chosen, it is useful as a resin 
constituent for becoming what has the thermal resistance by high glass transition temperature, and micro-processing 
nature, especially forming insulating layers, such as the circumference ingredient of electronic parts, such as a 
semiconductor device by the build up method of construction, for example, a multilayer printed circuit board, and WL- 
CSP. 
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if-yM.. h'7i-;Uf-h7;</yi/^yK, f7x-;i'X- 

r^i'T h 7ij)\^if^ywx\iz.t\.h<^-mm^mih z 

coo 1 5] ^C7)|^c7)x<-K^>- (;<:$>) Ti'Ul'-ht 

mx-mdzbi}^X'^i, ttz. i^mi-^m:^)i^^^y 

m^mmmmiiotnsKOH/svxti,zix+^ 
■^£r)Vfi u ^mfikmi.^^ i. f^s^tc , »^ l. < 3 ti 

c 0 0 1 6 ] ±ie-ffit5(; ( 1 ) T'«$^^&AB!tm^e^ 

\.z. ^mijivif^ymrtWfMt. -^'^^t-wm-^ 
m I . -m^k^/zmmio^Ji^m o / 1 o o ~ i 

00/0. ffSL<{±l/9 9~9 0/10i:tS. M 
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0 0 ml izmm Ltzmm ^30 'cx-m^ tti^y^uyh 
CO 0 1 7 ] y.ii^^'ym^^t&it'^m. -r^i? 

(B) ^:}i-lcov^T{i. ?f«ecoi6]±. BT;U;?/'Jtt 

a^rSWtffiffl^ixl. (B))iK^fcLT{i, 0l;l{f7x 

^Mx-ifdE-vlSfll, h'A7xy-;WAMx,-K^S^Saii. 
10 t*X7xy-;i^Fax;jf^j/-8Sii, t';^7xy-;usa 

X;K^i^fflfl§. t'7x:::;l-Mx,-Kdfi^^Jl|^ ill^X;K 
^ i/{ail^«OX;}f i^ffllg. 7 x -/I'/ 'J vVl-X-r 
;k p-7'^;U7xy-;w/Dvv>x-r;i', by/ 

Ix- h^<OX;K^i^aS:^-^:< t h imthit-^m 

mifi^tih. (B) mbmzx.ii(^i^mm^mm 

20 

c 0 0 1 8 ] :^wM(r)^^i.mitm^^mmizt3\^ 
±iE (A) (.B) mmwmmmm 

-&ttXJi^^ttS-^rtSffllilX(i^/v-2: ( F ) fig^ 

i: UTiS-^t I. b i}^'^ I f)K -? b 'J -x 

b^zx'o. w^mMmii\nLx-7ii:^ 'mm^^ 

30 tc. 7 r y>'N';S'-y*>m^«g t . 

c 0 0 1 9 ] ccoj: 0 \,zT)Vin^)-sim^<mmt:tmL 

tzttW.-^th<^^zmLtzmmxi,±^y^-b LX\i. 

c 0 0 2 0 ] cior^ y u- mb ixa. mui\^ v 

;K^:J') Ti^'UW'-h. 2-x-^;l/^^i^;K^:J') 
40 n>yi^7t~j\^^y (.^^^) T'^'JU-h. ^aa 

fl-fsto^, Wttfru;K^^') r^'ju-h, 7" 

bdfi^x^;U T^"JU—b, T'h^v-hllxf- 

yxf-;l/ 7^0U-h. ^ro^^hy 
7^yi/-h, 7'f-/l/ (^^') 7^"J^-h. 
i^yK;^ ^' ) r y h . v7/x^;K ^ ) r ^' 
yu—h. i/'^f-;l'T5yxf-y|^ C;/:?) r^'yu- 
i;x^;l/T$y 7:^'yU-b. XhdfxX 

50 ^;K^^) 7:7y^-h, xf-yU/^^v^K^f^) 7 
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{■)^^) 7^yu_h. U)\9W (;<:?) T^"JP- 

r^UU-h. 3r^^'7DQ'<y^;K;«<^') 10 
j^^'a'<yrr:;l' (jj^^-) 7^"J U-h. VTi()l'~)l' 

(nmm^m: {^9)79^}v- vm^. muiy x - 

r;?UW-h. 7^';l^K (^^') T^^l/U- 
T^'Ul^-hS^, ^];c{4'7xy^i^^l:Uyi? 

79^)\^~vmmy%^ 79^jv~ 
m<r>M%'& ) u i^- vm'tmihtx.h . so 

[0.02 1 3 xf-i^y^^t»3-;i'i; (:f.9) 79 
'jw-h, i/xf-wy^/yn-yki; (^^) r:7yi— 

( ;< ^ ) r ^' y 1^- h , ^-^'<yf-;l/j/y 

f-;pyy3-;l-j/' (.X:?) 79')V-y. x'f7')yW. 
^'O'^'xyxy h-zi^x (^^') T^'yw-h, r 

ntruyj/ (;'<^') r^'yk-h. :/y-bn-/l/ (;< 
;?)r:?yi/-h, hyx^l/yi/y3-;l/i; C;-*:?) 
7:;'y rb^Xf-ky/yn-yl^x (^^') 7 40 

^ y U— b . h y xf - y y 3 t'r:;PX—f 

;k T^h^^f-uy/ya-zPi^' (^r?) 7^yu- 

•f^Vyy^)-3~)Vi^ {;<9) 79'JU-h. ->V 

:/y3-;uy O^') 7^yL'-h. li^VraliUy'J 
(^9) 79Vl'-h, hV9'U-t'0-)WJ {^9) 7 
9V]y-h. ;t^jj-'^y^;l-/y3-;U^tthy^^n- 
;W7'o>''?yv'' 7^yi/'-h. 7Vfl'ity'9o^ 
^>-;WJ (^9) 79V\^-h. ^ h^Wt^-^'O'vdf 
v-^l'i'' (^^') 7^'yU-h. 7^'y;Mb-^ Vi^75P 50 
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-h, fx {79 Ua^i^:^^:^^yi-iU9'U 7 
=J^-h. t'X7xy-;PA>'' (;^^') 7^yU-h. 
rh7yntt'X7xy-;l-A>'' 7^'yw- 
t'X7xy-;us>-' {^9) 79VU-h. y9y 

'J:^~JWJ (^9) 79^JU-h. y9)l'm=J i:<9) 
79 'J]y-h. y ymi^ {^9) 79VU~h, ffilSi^' 
( ;>< ^ ) 7^' y U- h , 'y\z'~)UKy-i£y. >>t'-)iai 

[00 22] Hfc, by;^^a-;l^7*D>'N*yhy 
:J')7^yu— hy;<^n-;Px^'yhy (^^') 

7^yt— jj^y-fen-zi-hy (^:?) 7^'yi/- 

'<y^'xyxy h->U=J (^9) 79Vl^-h. ^ 
y^'xyxy h-;i/by 7^yu-h, 7^1-^ 
-'i^v'^y^xyxy h-;i^hy {ji9) 79^)v- 

h, yyijby (y^-) 79'}v-v, hyx (7^y 

ndf-i^xf-;!/) yx7if^-h. hVX (^99Ua 
Jfi^xf-;!') •<yv77^-h, '^.y^J'xyxy 
Tb7 (y 7:?y i/-h, i^''<.y:J'xyxy h-^L- 

r-hy {j< 9) 79 01—1-. >'h>Jj<i-o-j\^7'aJ-< 

yT-Yv790\y-v. 7;w^;w^M4>''^y^'xyxy 
h-;pTh7 {y^9) 790v~v. i/'^.y^xyxy 
H-/u^yt h'odfi^'^y^' (y^) 7^'y u-h. v 

'<.y9:s~07^0\'-)V^^^ {^9)790V-Y. 7 
fV'^Ji^'y^y9xV:^0 h-)l'^y9 (^9)79 
Vl—h. ^I'9yh0 (^9) 79VU-h. :i^Xf 
)VVO {j(9) 79VU-h. 'yu9y^^^ (J(9) 
79Ul—h. XXx/^'\^•^ (?<9) 79 Vly-h, 

[ 0 0 2 3 ] -e LT , :ci-uy^T^mm^^ti±ti 

i, zmix. ^mrvy9Yy. rah'uy^^-^>t 
h\ xf-uy^^f-^ \'^mhw\mzmm^mx'h 

tfz. fficoa^tt^:/-?-. mm^-)V7't'f— 

v. >i~)VijTuy9 9J^. t'r:;l^h*uy h'y, X^V 
ym<ry\L~)y\t^'m<r>'mmyj^^^^-Z^^zi, Offiffl 
•fh^tifX^h, HtC. '-KyxXry^^ill. ;Kyfx 

±.co^t-^mmiz^<D^mximmiz^^^xii. ^co 

mtxmmti:iti>X'^i>. mz. :^mmmm^ 
fttLT, 7)u/}U^imi,zmixfs.tifzytm-im. -r 

^•^$-li«"W=2o (Ztil) JJLh, i>)»*t<{i 
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[0024] *^B^coa&i/Ml:ttitlg«ft*«o. 
mmmmi (A)m. {B)m. m-imm^ 

{i ( A ) bk^. ( b ) mRx/^mmmxii^y? 

<7)mbthiicr,f}:x^\ mm^^f^c^ (a) jjg^ 

copi^ii 3 0-80 aa% . ( B ) s&j^m\^i,i i o ~ 

4 0a«%gS*Uv>, (A) fig^M 0 08435 

lizntm-^i^ii. (B) m»o-^5 ommm. -^co 

ftuotfigxfi^yv-o-i 0 oMgp*uv\ 
[0025] :^^m<^mx/±mimmmmmizi3\^ 

■Cii, «l«7 tT¥*^^@**5 nm~0 . 5 

mt L< , *-»?M'K;^^ic$iiJtvU :«V';U*U Off 
COmi&miiZX'oX^'J'^^i-^^K 5nm~0. 5/xm 

t J) I. z t ^<imxh h . ^wnmm^m'ni 
wmwMcommm.}:. Lxmmhm^\.z\t. 7 nm 

~0. 3p.m<nmmifintL<.W>Z\i. 10-100 
n inOiEHKS)?. C: t tm^ZUt U^. 5 n m*}1IT-{i 
mm)mm<. O. 5//m2rSi.l>fca-:'-C^BiiO« 

[0026] *%Bflf fflV^I,*^i7 -f 5-<0^D*(i, 

mmmm.'^tiooMM.mznLx. o. oi~5« 
m<^imx'hh. o. oiMSJOTtii, ffi^ssfi* 
im< . sms^mxixu. &'ixmmmAmmmi&. 

T't^**^#<c>fT.i. . mmi}m<^'^Ti>. o . i - 1 

[0027] ±iiitzi^v:t>Yfi^^m\^h^. ^mm 
miz^^^titct<Dim^^i>zk*K'^ hifi. ^mmt 

y n -rn tr;l^x-T;i'. f-;px^;i/^r by. ^ y r 
ti!|f (c$iJPR=5: < ffl V ^ § c: i: ^ *\ y^y-mm 

[ 0 0 2 8 ] sgll. *%Bj-cffiffltl.3fefi-^il4^mL 
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<{±ti;^J, -t^*)*) (C) fig^Hcov^TJi, (A) ^ 
Xo^j:mX'mm^iXi> (OjS^tLTti. 

s-ie^-rsit*^'t'i, ztii^\iMmx'i>x^^i. t 

10 yt:. 2ffiliIjLh$-ffffl-r-l.^tt-C$S, ^rfc. (C) 

imxm^^i<. m^. ^mmizx^j-^i'-yim^^ 
10029] tti. z<^io^j:%mmmm-^i 

f\.x.XT)\^. hUx^^y-zPTSv, hUxf-yi'TSy 

20 2aaml2rffi.^-&i^■^i:•CfflV^■CtJ:V^, ^ 

OOSSaJtitL, ^tf-T'0-1 Oftlgp. if^L<{i: 
l~5«»gi50KfflT'ie-&-ri.O*>'J;V\ 10**a5Sr 

mi&mm\'^ti''±^<^j:*). ^trrmximb^j: 

<^j:mifihh. ttz. (A) 
(A) ijSciM 0 0MgEt;«t, 0. 0 1-1 OS* 

[ 0 0 3 0 ] *^BHc07tX{iaWiS^kffilim!t5!lt 
30 ji. ±fM^M:«-i:«tC*tl>Ste>tt. X;K=^i/Mi 

itismit ixii. mninyit-^m. ^ s^v- 

^/Vyf^ymm. 7x/-;m. ^4^7^* 
Kn^yy^yyf-;l^x-f;l's t°o;;ya-;P, tert 

40 ji^yiS'u-h, hu-^ui^ji^mt^mfhixi.mmL 
Ti? y/^^(7)'fl:^tl^*w^.i^l.. 

[ 0 0 3 1 ] ^tC, *3^Bfl03tX{i»(i51^l:ffl!§ffijS!ttlt 

t tT^ s . mmt txii. ±iEv h y -y :5';?.ffi]iijgta- 

SrjtMU, vhy ■y^'xOTifiic^^oisiiaiAm 

StJt i:«iJRS§ii& t,OT'tt^v>. *^BjojfeX{i 
50 -80ftl%. 7-<7-*«0. 0 1~5a»%, 
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[0032] m\mmm^^<nm.wmmmm,m^zm 

[00 33] 

mw&mii<nwm ( i ) ai^ ( 2 ) t^v^ 



14 



i~3co3tx{iMi:itffiiimi5^#/c, ;cT\ m 

( BS^b^imS^J-;!.;^/ ij V';kN P C - S T : 

&m9 8m&mzf!iL. ^mmnzty^^xo. 25m 
Amo.sig).mmm2izii^^xo. smM^.mmm 

3tCfcV^T0. 7 5a*l»(2.50g)t'5:l)J:^(cL/c, 

?W(:i/xyl^aMxb-r?-hYX4 0 0 05r. ^WtgT^' 

IS:. SS^tLTJi;, rDflx>'^^U3-;Wty;<f-;U 
X— fyl'T-fer-b (PGMEA)$-ffifflt!to 
[0034] 



0. 



[00 35] 

2 0 0 gt;, m^y UT ^wic^imsmiv 

%s m^@7 0 n m ) mmm.-»9 8mM.mzM 30 
[00 3 6] JtK^Jl 
[00 3 7] Jt«E^l2 

imy-iy- (NPc-sT) co^-^mi. mmmfit^ 
mitrnzifc, 

[OO38]ifc«01l3 40 
m^y-fy- (NPC-ST) cOffi^MSr. laiiJgfiKfiK 

■^9 8 mmmizn 20 assB i: tJt ; t ma^m 
mitnmizuz. 
[00 39] imm4: 

y -f y-t tX . 2 juacoy ^ y- 

0) mmm^-i^9 8ma.mzMLo. sm&m. 
[0040] wmmim^f¥imz^.-t, ^m(r)mm 

FR-4S1g ( Bi:ftfiU:ipri*5(i^4ti!MC L-^50 



3 O*»a5(60g) 
6fifi9:(12g) 

1 3Sl:gP(26g) 
O4M^(0.08g) 
l«»a5(2g) 

5 oaftSBdoog) 

S5E-6 7, aiie^ji;5^l8/xin) ry^:./!^?^ 
WA-^-yj!)*! 3 5 0 X4«*^i^^Mffl>'^•^->'^ 

[0041 ] mmmi±^z±m±xiimmtmmm. 

'^?:x\^ya~hmx-20Mmiizm^lfz, d:\'^T. 1 
1 0-CT-l O^m^^lfzcO^. 5 0 0W(7);Sffi7j<SS5 
yrS:fflV>T2 0 0m j/cm2 ( i -^) t^l. J: ^ 

Tt 1 8 0 "C . 9 0 ^^<7)^-C'-1^;^ h A r LTSft S 

[oo42]m.mmm 

±ti^n-xmLmm^m.im^\ ■ xy.^ 
'ym^^^m<%mmmmT s b - 1 l - 

6 5"C~1 2 5°C {^(yimS^S^) 25 0^4 9)V 

«!ffitt= [1- {9y 'yi'^^/±J'<9-ym ] X 
100 (%) 

[0043] j»»JKff«iffi 

m-2 p tJL^x'^w&mmtcm-^'^^ y/x^-x^ . 

fat LX. IFflliUJt. 
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1/03 



F 

6 1 OH 
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